Glycolytic inhibitor 2-Deoxy-d-Glucose activates migration and invasion in glioblastoma cells through modulation of the miR-7-5p/TFF3 signaling pathway.
Glioblastomas (GBMs) are characterized by the metabolic shift towards aerobic glycolysis, rapid proliferation and acquisition of the migratory and invasive phenotype aiding tumor angiogenesis. The glycolytic inhibitor 2-Deoxy-d-glucose (2-DG) used for targeting glycolysis in GBMs is ineffective in inhibiting migration and invasion. In the present study we report that 2-DG treatment downregulates the tumor suppressive miR-7-5p in GBM cell lines in vitro. Overexpression of miR-7-5p significantly reduced migration and invasion in GBM cell lines. The 2-DG induced suppression of miR-7-5p in turn activated the PI3K/Akt signaling activator Trefoil Factor 3 (TFF3) in GBM cell lines. TFF3 was found to be upregulated in cell lines and clinical samples and its genomic inhibition significantly decreased migration and invasion in GBM cell lines either alone or in combination with 2-DG. Collectively, our results provide the molecular basis for the limited efficacy of 2-DG monotherapy and underscores the significance of the miR-7-5p/TFF3 signaling pathway in the regulation of migration and invasion in 2-DG treated GBM cell lines.